Recently, novel methods using piezoelectric materials to monitor the strength development of concrete during curing process have been reported. However, these methods showed some limitations to obtain an absolute concrete strength in real-world. In order to estimate the absolute strength of the concrete, the concrete strength monitoring method using guided-wave propagation is proposed in this study. Because the wave signals are varied by the change of mechanical properties of structure, the strength of the concrete can be estimated. Moreover, to obtain the absolute strength of the concrete, specific strength equations are derived using the features extracted from the wave signal variations according to the strength development of the concrete. To verify the effectiveness of the proposed approach, a series of experimental studies using miscellaneous concrete specimens have been carried out. The guided-wave signal was measured by embedded piezoelectric sensors using self-sensing method. The maximum propagation power was extracted from the each signal, and the strength estimation equation was derived from the relationship between maximum propagation power and measured compressive strength. Finally, further research issues will be discussed for real-world implementation of the proposed approach.
INTRODUCTION
Recently, there has been increasing demand for super highrise buildings or super long span bridges. That means there is a big need for large amount of concrete structures in our civil environments. However, the concrete structures might be susceptible to brittle fracture if their curing process is inadequate. Therefore, to prevent this problem, it is very essential to predict the absolute strength of the concrete material nondestructively. As one of solution, this study proposes a new concept of real-time strength monitoring technique based on piezoelectric materials. In this study, efforts to confirm the applicability of the guided-wave using embedded piezoelectric sensor have focused monitoring on the strength of concrete structures. The test was performed to the unreinforced concrete structure and sensor was embedded as shown in Fig. 1 .
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Fig. 1 Diagram of test specimen
The test was processed at 2, 3, 5, 7, 10, 14, and 28 day after casting and the results of each day is shown in Fig. 2 .
The maximum power of guided wave signal is getting higher according to the strength development. Where the S represents estimation strength and the P w represents the maximum propagation value. 
